N-Bromosaccharin/Mg(ClO 4 ) 2 is an effective and regioselective system for α-monobromination of 1,3-dicarbonyl compounds. A wide variety of β-keto esters and 1,3-diketones in reaction with this system afforded a regioselectively α-monobrominated products. The bromination reaction can be conducted at 0-5 o C either in solution or under solvent-free conditions.
Introduction α-Bromination of carbonyl compounds is an important organic transformation as they are useful intermediates in organic synthesis.
1 α-Brominated carbonyls serve as valuable building blocks in the synthesis of both natural and nonnatural products.
2 It has been reported that bromination at the reactive position in a 1,3-keto compound enhances bioactivity, particularly cytotoxicity against breast cancer 1A9 cells, with respect to the unsubstituted compound. Although most of these methods provide good yields, many of them suffer from one or more disadvantages. Thus molecular bromine, the simplest brominating agent, suffers from several drawbacks: it is hazardous and difficult to handle and to maintain the stoichiometric ratio during the reaction. Other problems associated with these methods are tedious work-up procedures and long reaction times. N-Bromosaccharin has been used as oxidants and brominating agent. It is a white powder and easy to handle.
19 NBromosaccharin has been asserted to be a useful reagent for various organic transformations, such as conversion of alcohols into the corresponding bromide, 20 oxidation of thiols to their corresponding disulfides, 21 halogenation of aromatic compounds and co-halogenation of alkenes, 22 oxidative cleavage of oximes to the corresponding aldehydes and ketones 23 and halogenation of benzylic and carbonylic positions. 24 On the other hand, the chelation of Lewis acids to the two carbonyl groups of dione compounds promotes the enol formation and thus changes the electronic property of the α-carbon, 25 and also cause to decrease of reaction time and increase regioselectivity. In this paper we report a facile method for the α-monobromination of 1,3-dicarbonyl compounds with NBSac in the presence of Mg(ClO 4 ) 2 as a catalyst in acetonitrile and solvent free conditions (Scheme 1).
Results and Discussion
Our first experiments were carried out on 1-phenylbutane-1,3-dione (1 mmol) with 1 mmol of NBSac in acetonitrile (5 mL) and solvent free condition at 0-5 o C in order to find the best reaction conditions. The reaction was examined in the 
A l C l Having these data in hand, these optimal conditions were exerted for transformation of wide range of active methylene compounds such as β-keto esters and 1,3-diketones into the corresponding α-monobrominated products. As shown in Table 2 , various unsubstituted 1,3-diones were α-monobrominated in good to excellent yields and trace to 5% dibrominated products were also obtained ( Table  2 , entries 1-4 and 7-11). Monoalkyl substituted 1,3-diketone was also brominated regioselectively at the α-position (Table 2 , entries 5, 6). Under these reactions conditions, ethyl cyanoacetate was monobrominated at moderate yield (Table 2, entry 12) .
Conclusion
In conclusion, we have developed a general method for the mild α-monobromination of 1,3-diones using NBSac and Mg(ClO 4 ) 2 . NBSac is alternative and attractive reagent to perform bromination of 1,3-diones without the ring bromination. Furthermore, the reaction conditions are easy, fast, safe and this reagent is easily prepared by commercial sodium saccharin.
Experimental
Materials were purchased from Merck and Aldrich companies. NBSac was prepared according to the reported procedure. 29 The structure of all products was characterized by spectral data ( C. Then NBSac (1 mmol) was added to the mixture after 5 min. When the reaction was completed, the reaction mixture was then extracted with n-hexane. After evaporation of the solvent, the crude product was purified by filtration through a short silica gel column chromatography [eluent; n-hexane:ethyl acetate (19:1)]. The spectroscopic data for the known products compared well with the reported data.
General Procedure for the Lewis Acid-Catalyzed α-Bromination of 1,3-Diones under Solvent Free Conditions. Dione (1 mmol) and Lewis acid Mg(ClO 4 ) 2 (0.05 mmol) were triturated together in a porcelain mortar at 0-5 o C. Then NBSac (1 mmol) was added to the mixture after 5 min. After completion of the reaction, the reaction mixture was extracted with n-hexane (25 mL) and filtered.
After evaporation of the solvent, the crude product was purified through a short silica gel column chromatography [eluent; n-hexane:ethyl acetate (19:1)]. The spectroscopic data for the known products compared well with the reported data. 
